BACKGROUND: Transportation to primary care is a welldocumented barrier for patients with Medicaid, despite access to non-emergency medical transportation (NEMT) benefits. Rideshare services, which offer greater convenience and lower cost, have been proposed as an NEMT alternative. OBJECTIVE: To evaluate the impact of rideshare-based medical transportation on the proportion of Medicaid patients attending scheduled primary care appointments. DESIGN: In one of two similar practices, all eligible Medicaid patients were offered rideshare-based transportation (Brideshare practice^). A difference-in-difference analytical approach using logistic regression with robust standard errors was employed to compare show rate changes between the rideshare practice and the practice where rideshare was not offered (Bcontrol practice^). PARTICIPANTS: Our study population included residents of West Philadelphia who were insured by Medicaid and were established patients at two academic general internal medicine practices located in the same building.
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INTERVENTION:
We designed a rideshare-based transportation pilot intervention. Patients were offered the service during their reminder call 2 days before the appointment, and rides were prescheduled by research staff. Patients then called research staff to schedule their return trip home.
MAIN MEASURES:
We assessed the effect of offering rideshare-based transportation on appointment show rates by comparing the change in the average show rate for the rideshare practice, from the baseline period to the intervention period, with the change at the control practice. KEY RESULTS: At the control practice, the show rate declined from 60% (146/245) to 51% (34/67). At the rideshare practice, the show rate improved from 54% (72/134) to 68% (41/60). In the adjusted model, controlling for patient demographics and provider type, the odds of showing up for an appointment before and after the intervention increased 2.57 (1.10-6.00) times more in the rideshare practice than in the control practice.
CONCLUSIONS:
Results of this pilot program suggest that offering a rideshare-based transportation service can increase show rates to primary care for Medicaid patients.
INTRODUCTION
Low-income patients frequently face transportation barriers in accessing primary care. In several large surveys, 24-51% reported missing or rescheduling an outpatient appointment because of lack of access to transportation.
1,2 Barriers include costs (e.g., affordability of transport), physical factors (e.g., requiring a wheelchair-accessible vehicle or mobility assistance getting from their room to the vehicle), availability (e.g., car ownership or living near transit stops), and reliability (e.g., timeliness of pick-ups and drop-offs). 2, 3 Patients who face transportation barriers tend to shift their care toward more costly, acute care settings for low-acuity needs, for reasons of preference and convenience.
2,4-9 For providers, missed appointments have a negative effect on clinical productivity, with disjointed care or missed treatment opportunities. 2, 4, 5, 10 Unused clinical space and staff time equate to lost revenue.
Non-emergency medical transportation (NEMT) is a benefit available for Medicaid beneficiaries to help overcome transportation barriers. Despite the availability of this service, however, transportation barriers remain substantial for Medicaid patients for a number of reasons. 3, 11, 12 First, patients may not be aware of how to access the service. Enrollment often requires social work intervention and the completion of forms to designate eligibility. Second, states place various restrictions on the service, including the number of rides, types of rides (public transit, taxis, or shared vans, depending on availability), and ride distance. 12 These limits create wide variability in NEMT implementation nationally, and the degree to which these act as barriers may be site-specific. 13 Third, the design of NEMT services may be a factor-the services have been criticized because they require advanced scheduling (often days in advance), long transportation times due to indirect travel routes to appointments with van shares or car pools, and long wait times for vehicle pick-ups. 3 Rideshare services provided by companies such as Uber and Lyft have been proposed as NEMT alternatives, as they may be more convenient and lower-cost than shared vans or taxi services, key transportation modes within the NEMT benefit. 14, 15 Therefore, as part of a pilot, we designed a rideshare-based transportation intervention for Medicaid patients to test its effectiveness in improving primary care show rates and to determine the costs of operating this service.
METHODS

Design
We used a difference-in-difference approach to compare changes in show rates at two similar primary care practices. At the rideshare practice, all eligible Medicaid patients were offered rideshare-based transportation. At the control practice, all eligible Medicaid patients received usual care. This study was approved by the institutional review board of the University of Pennsylvania.
Participants and Procedures
Patients eligible for study inclusion were a) adults (≥ 18 years old), b) insured by Medicaid, c) established primary care patients (i.e., scheduled for a return visit instead of a new patient visit) at two academic general internal medicine outpatient practices (both affiliated with Penn Medicine and located in the same building), d) not scheduled for an urgent care visit, e) residing within the six West Philadelphia ZIP Codes, and f) scheduled to see a physician or nurse practitioner (e.g., not a blood pressure check by a registered nurse or follow-up immunization injection). Patients were prescreened for inclusion using data from the electronic medical record. We subsequently used an intention-to-treat approach: all patients contacted by our study staff were included in the analysis of the rideshare practice, regardless of whether they answered the phone. In the control practice, patients were included in the analytical sample if they met prescreening criteria.
Eligible patients at the rideshare practice received the intervention. Eligible patients at the control practice did not receive the intervention. The practices have different clinical staff but share a social worker, who coordinates their application for NEMT services. For both clinics, we collected appointment attendance data for eligible patients scheduled during the period before (August 4 to September 16, 2016) and after (October 12-21, 2016) the intervention began. Given the nature of a pilot, the before and after periods differed in length to allow us to accurately record the trends leading up to the intervention period and to collect enough data to inform our operational decisions. This pilot was used to develop a larger ridesharing trial, which began shortly after the completion of this pilot study.
Intervention
All eligible patients in the rideshare practice were prescreened using data within the electronic medical record and received a telephone reminder 2 days before their index appointment, during which they were offered free transportation to and from their appointment using Lyft (Fig. 1) . No incentives were provided for participation in the study other than the free Lyft rides made available to patients in the rideshare practice.
For patients who provided consent, their Lyft ride was prescheduled using a web-based application designed by Lyft, the Dispatch tool. The Dispatch tool mirrors the mobile phone app designed by Lyft, enabling ride requests and the ability to visualize rides while in transit to a specific destination for pick-ups and drop-offs. However, the requests were initiated and rides visualized by an intermediary-in our case, a study staff member-not the patient. The Dispatch tool circumvents the need for patients to have a smartphone or app. The tool was not designed specifically for the study and did not incur additional costs for our intervention. Lyft offers businesses, healthcare and non-healthcare, access to the tool upon request.
When a Lyft ride was scheduled using the Dispatch tool ( Fig. 2) , the patient received a series of three text messages informing them of the following: a) the ride had been scheduled by our team, b) a driver was assigned to pick them up (approximately 10 min prior to the driver's arrival to the pickup destination, which was the patient's home or the primary care practice), c) the driver's arrival at the pick-up destination. Similar to the process with the Lyft smartphone app, patients received a text message containing the name, telephone number, vehicle make and model, and vehicle license plate number when a driver was assigned to pick them up.
For the return trip home, patients were provided a telephone number to call after their appointment. A research assistant received their phone call and dispatched a ride home using the Lyft Dispatch tool. Patients received the same three text message series for the return ride. Patients were provided the option of receiving round-trip or one-way transportation service (to or from their appointment). Neither patients nor the research team tipped drivers. Since the NEMT program for Medicaid is provided free of charge, this service was also offered free of charge.
For intervention practice patients who answered the initial phone call, we assessed for logistical barriers to using Lyft services (lacking a text-message-enabled phone, requiring a wheelchair-accessible vehicle, or not speaking English). Patients identified with one or more of these barriers were not offered a Lyft ride but were included in the primary intention-to-treat analysis, because patients in the control practice were not screened for these barriers.
Therefore, we preserved the comparability of patients at the two practices for the main analysis by retaining all patients at both practices who were prescreened for eligibility based on electronic medical record data.
Control
As part of usual care, each patient in the control practice received a phone call from an automated machine (i.e., Brobocall^) 2 days prior to their appointment. They were not offered the rideshare service.
The automated phone calls occurred throughout each period in both the rideshare practice and the control practice. These robocalls transmit or leave automated voice messages. Therefore, patients in both practices received at least one phone call reminder for their upcoming appointments. In the rideshare practice, patients received one robocall and potentially (if they answered the call) a voice call from our research team, with a maximum of three attempts to reach the patient by our research assistants. Both robocalls and calls by our research team occurred on the same day: 2 business days prior to patients' appointments. No voicemail messages were left by our research staff.
Research Staff Training and Oversight
To create consistent delivery of the intervention and the messaging, research assistants underwent a 2-hour training session before calling a study patient using a standardized script for the rideshare practices. Subsequently, staff were observed by the principal investigator on two separate occasions to evaluate for consistency between research assistants, and call logs were randomly checked to verify that eligible patients were called 2 business days prior to their appointments.
Measures
The primary outcome of this study was primary care appointment show rates for those in the rideshare clinic versus those in the control clinic. Show rates were extracted from the electronic medical record and were calculated as the ratio of 1 minus no-shows and same-day cancellations to total number of appointments [1 − (no-shows + same-day cancellations) / (total number of appointments)]. As one measure of program costs, we collected the cost per trip and cost per visit (the number who utilized the service as the denominator). We do not account for the cost of time on the part of the research staff, who were medical students conducting research as part of a research experience, nor do we capture the facility space costs (i.e., the rooms and computers they called from) which were shared among multiple research projects. We also collected patient-level measures including demographic characteristics (age, gender, race, sex, and ZIP Code), Charlson Comorbidity Index, and provider characteristics (type of the primary care provider for the scheduled visit-attending physician, resident physician, or advanced practice nurse) from the electronic medical record.
Analyses of Primary Aims
Comparisons of baseline demographic data between intervention and control practice patients were conducted using t tests or χ
2
. We compared show rate changes at the two primary care practices (rideshare vs. control) between the two data collection periods using a difference-in-difference analytical approach. We modeled the effect using logistic regression with robust standard errors and exchangeable working correlation to adjust for patients with visits in both data collection periods. The difference-in-difference (change in adjusted odds ratio [Δ aOR]) is the interaction term between a categorical variable denoting the time period (before vs. after the intervention was implemented) and the practice type (rideshare vs. control). This design approach accounts for the influence of secular trends that do not vary between clinics and time-invariant differences between clinics. As a sensitivity analysis, we repeated the difference-in-difference model without individuals who used the rides to assess for additional effects from the added phone calls. We adjusted for patient demographics (age, gender, race, and ethnicity), ZIP Code, Charlson Comorbidity Index, and the type of provider the patient was scheduled to see during their appointment. Stata software (version 14.0; StataCorp LP, College Station, TX) was used for statistical analyses.
RESULTS
The study sample included 506 patients, with 194 (38%) from the rideshare and 312 (62%) from the control practice (Table 1) . The study population was mostly middle-aged (mean 47.4, SD 12), female (75%), black (96%), and non-Hispanic (99%), with a Charlson Comorbidity Index of 2.1 (SD 2.5). The proportion of women differed between practices (78% vs. 70% in the control vs. rideshare practices, p = 0.02), and a greater number of patients were scheduled to see resident physicians in the rideshare practice (p < 0.001). During the intervention period at the rideshare practice, 60 patients were eligible and were called, 45 (75%) answered (25% were thus unreachable), 5 (8%) were not offered the service because they needed a wheelchair-accessible ride (n = 3) or had moved outside the West Philadelphia area (n = 2), 18 (30%) had a ride scheduled, and 13 (22%) ultimately used the service. Among the individuals who used the service, four used the ride to the clinic but not the ride home. The remaining individuals used the service for travel to and from the clinic.
For the rideshare practice, there were 134 individuals eligible in the before period and 60 eligible after the intervention was implemented. Similarly, the control practice had 245 individuals eligible before and 67 afterwards. In the weeks prior to the intervention, the trends in show rates fluctuated but were similar between practices (Fig. 2) .
At the control practice, the show rate declined from 60% (146/245) to 51% (34/67; Table 2 ). At the rideshare practice, the show rate improved from 54% (72/134) to 68% (41/60). In the adjusted model, the odds of showing up for an appointment before and after implementation of the intervention changed significantly by a factor of 2.57 (95% CI 1.10-6.00) more in the rideshare practice compared to the control practice. In the sensitivity analysis, removing individuals who used the ride, the odds of showing up for an appointment were 1.70 (95% CI 0.71-4.05), indicating a nonsignificant increase in show rates due to the additional contact. The average cost per trip was $8.10, and the average cost per visit was $13.71. (14) 21 (11) 52 (17) Intervention uptake, no. (19104, 19131, 19139, 19142, 19143, and 19151) was no different between the rideshare and control practices (p < 0.99). The data are not presented, because ZIP Codes are relatable only to those familiar with the Philadelphia region
DISCUSSION
The results of this pilot program suggest that offering a rideshare-based transportation service may increase show rates for primary care appointments among Medicaid patients. With a modest average cost per trip and modest level of uptake, our pilot study suggests that a ridesharing program could be scaled up in a cost-effective manner to increase appointment show rates for a high-need population, and that patients who do not need transportation services may not request them. Based on the best reported estimate, the cost of NEMT in 2014 was $28 per trip, although the researchers were not able to separate needs-based costs such as wheelchair versus non-wheelchair rides. 13 To the best of our knowledge, our study is the first to experimentally test the impact of a transportation intervention on primary care practice attendance using rideshare-based medical transportation. Though our findings are significant, the confidence intervals for our pilot study are wide; therefore, these findings require replication and evaluation within the context of a larger trial.
Primary care practices and larger health systems could benefit financially if ridesharing services were effective in increasing appointment attendance rates. In fee-for-service and pay-for-performance environments, unused appointments (as high as 30% for clinical practices serving low-income, high-risk patients) represent significant opportunity costs and lost productivity. 2, 4, 5, 10 Face-to-face visits also serve as an opportunity for patients to engage in chronic disease management and preventive care-both important for achieving a high level of practice performance. In payment settings where providers bear the risk for the total cost of care, successful interventions that direct patients to high-value settings may be beneficial to providers as well. Though we tested this ridesharing intervention in a primary care setting, the findings may be relevant to other practice settings, including specialty care. 2 One important limitation to the scalability of ridesharing interventions is that they require an adequate supply of ridesharing services, making it difficult to generalize this type of program to settings outside urban or densely populated suburban areas.
This study has several limitations. First, our primary outcome measured the effect of ridesharing services offered for free, which may limit generalizability. However, the NEMT benefit offered by Medicaid as part of usual care is also free in our setting. This cost-sharing structure may not be generalizable to other settings where copayments are a few dollars. Similarly, the decision to adopt this service will depend on local operational costs (e.g., staffing and facility space) and costs of providing NEMT, which vary widely based on contractual negotiations with local NEMT vendors. Second, there was a greater intensity of pre-appointment reminders (e.g., multiple follow-up attempts in addition to robocalls, and extended conversation about the appointment through consent procedures lasting approximately 5-10 min) for patients of the ridesharing practice, which could in part explain our results. Though an additional manual phone call for patients in ridesharing practices may have some measured effect on appointment show rates, there is little evidence that an additional phone-based reminder on the same day, 48-hours in advance, would provide an additive benefit or would change behavior. 16, 17 Third, the intervention required some program-level infrastructure to facilitate access to ridesharing services (i.e., study staff members readily available to dispatch rides), which may not be available for all outpatient practices or health systems. We designed the intervention in a manner to allow easy adaptability at our home institution. However, we believe the intervention is simple and can be easily scaled or modified in areas where rideshare services are easily accessible. Fourth, the low uptake among individuals who agreed to participate may reflect poor acceptability of the service, either because of concerns within this population regarding the use of ridesharing vehicles, or a technological gap in the ability to use the service because it is traditionally administered via smartphones. Alternatively, perhaps transportation is not as significant a barrier for many patients in our study sample, or those using existing NEMT services may have continued to prefer that service versus our one-time rideshare offer. Even among the patients who had rides scheduled, five (28%) did not ultimately use the service. Yet two of these showed up for their appointments, indicating there may be reasons for low uptake aside from need. Therefore, efforts to identify patients with high needs, either through predictive risk models or systematically asking about need, and efforts to understand the reasons for non-use may result in increased uptake of ridesharebased medical transportation. Fifth, we did not offer the ride to important and often marginalized populations-those with Though the social determinants of health are widely recognized as a major contributor to premature deaths in the United States, 18 there are few evidence-based strategies to guide health systems toward addressing these determinants. [19] [20] [21] In this study, we describe the promising results of a pilot program to address one such factor-transportation barriers. Though our findings are significant, larger transportation trials are needed to further assess whether rideshare-based transportation service models to improve health care access are worth testing before moving policy and payment in this direction.
